Evidence for increased collagenolysis by interstitial collagenases-1 and -3 in vulnerable human atheromatous plaques.
Several recent studies attempted to classify plaques as those prone to cause clinical manifestations (vulnerable, atheromatous plaques) or those less frequently associated with acute thrombotic complication (stable, fibrous plaques). Defining the cellular and molecular mechanisms that underlie these morphological features remains a challenge. Because interstitial forms of collagen determine the biomechanical strength of the atherosclerotic lesion, this study investigated expression of the collagen-degrading matrix metalloproteinase (MMP) interstitial collagenase-3 (MMP-13) and the previously studied MMP-1 in human atheroma and used a novel technique to test the hypothesis that collagenolysis in atheromatous lesions exceeds that in fibrous human atherosclerotic lesions. Human carotid atherosclerotic plaques, similar in size, were separated by conventional morphological characteristics into fibrous (n=10) and atheromatous (n=10) lesions. Immunohistochemical and Western blot analysis demonstrated increased levels of MMP-1 and MMP-13 in atheromatous versus fibrous plaques. In addition, collagenase-cleaved type I collagen, demonstrated by a novel cleavage-specific antibody, colocalized with MMP-1- and MMP-13-positive macrophages. Macrophages, rather than endothelial or smooth muscle cells, expressed MMP-13 and MMP-1 on stimulation in vitro. Furthermore, Western blot analysis demonstrated loss of interstitial collagen type I and increased collagenolysis in atheromatous versus fibrous lesions. Finally, atheromatous plaques contained higher levels of proinflammatory cytokines, activators of MMPs. This report demonstrates that atheromatous rather than fibrous plaques might be prone to rupture due to increased collagenolysis associated with macrophages, probably mediated by the interstitial collagenases MMP-1 and MMP-13.